Differential Changes in TRPV1 expression after trigeminal sensory nerve injury.
We have recently demonstrated that inferior alveolar nerve and mental nerve (branches of the mandibular nerve) injury from rats serves as a valid trigeminal neuropathic pain model. In these animals, we found that neuronal loss of trigeminal ganglion (TG) was not correlated with pain hypersensitivity. In this study, we examined changes of transient receptor potential vanilloid 1 (TRPV1) expression in the injured and uninjured TG neurons using immunohistochemical analysis at 3 days after surgery, the time point where we observed significant pain hypersensitivity. Injured neurons were identified by positive immunoreactivity for activating transcription factor 3 (ATF3). ATF3 immunoreactivity was exclusively observed in the nuclei of subpopulation of ipsilateral mandibular TG neurons, whereas no ATF3 expression was found in the naive and contralateral TG neurons. Interestingly, the expression of TRPV1 was increased in the uninjured ipsilateral maxillary TG neurons as well as in the uninjured ipsilateral mandibular TG neurons. The upregulation of TRPV1 and ATF3 expression returned to the basal level at 60 days after surgery. Our results demonstrate that trigeminal sensory nerve injury induced differential changes in TRPV1 expression of the injured and uninjured TG neurons. The upregulation of TRPV1 in uninjured TG neurons may play an important role in pain hypersensitivity after trigeminal nerve injury. The TRPV1 is a well-known pain transducer molecule and plays crucial roles in the perception of inflammatory and thermal pain. This article presents that TRPV1 expression was increased in uninjured neurons rather than injured neurons after peripheral nerve injury. The upregulation of TRPV1 in uninjured neurons may be associated with the development of neuropathic pain. TRPV1 might be a potential target for the treatment of neuropathic pain.